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Abstract 
This study aims to determine the views of NOS of pre-service elementary teachers who are in the position of students. Also, it 
will be analyzed whether the pre-service student teachers’ views on NOS will change thanks to education in their faculties. That 
is, analyzing the elementary teachers’ views on NOS according to their academic level; it will be investigated whether there is 
any statistically significant difference.  
The study consists of 263 students of different academic levels who attended the department of elementary teaching in the 
education faculty of Bayburt in the 2008-2009 academic years.  At the end of the study, it can be said that the faculties of 
education fulfill the post they take on.  However it has been determined that the candidates do not have contemporary views on 
nature of science, but positive views.  The faculties of education makes students acquire a view of the nature of science but 
cannot make them have a contemporary view of the nature of science.  This results from the fact that teacher candidates cannot 
develop their views on the nature of science in their educational life before they come to education faculty. For this reason it is 
necessary that the students at every level develop their view on the nature of science. In this way, for the candidates acquiring 
the viewpoint of the nature of science will become easier. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
The phrase ‘‘Nature of Science’’ (NOS) is often used by science educators to refer to issues such as what 
science is, how it works, the epistemological and ontological foundations of science, how scientists function as a 
social group and how society influences and reacts to scientific endeavors (Clough and Olson, 2008). In other 
words NOS refers to the epistemology of science, science as a way of knowing, or the values and beliefs inherent 
to the development of scientific knowledge (Lederman, 1992).  And Machamer (1998) gives an overview of issues 
related to the nature of science. He defines science, epistemologically, as a method of inquiry about the things and 
structures in the world, and describes the concerns of the philosophy of science: i. Epistemological: Philosophy of 
science asks what is the nature and essential characteristics of scientific knowledge, how this knowledge is 
obtained, how it is codified and presented, how it is subjected to scrutiny, and how it is warranted and validated. ii. 
Metaphysically: Philosophy of science examines the kinds and natures of things in the world, in so far as science 
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deals with them. iii. Ethically: Philosophy of science directs questions towards the value system that scientists have 
and asks how these values affect the practices and conclusions of science. 
Many teachers struggle with their own understanding of NOS and its implementation in the classroom (Bell et. 
al., 2000; Lederman, et. al., 2001). The worst that than Akerson and Abd-El-Khalick (2003) has been found that 
most elementary teachers have not heard the term ‘‘nature of science,’’ and when they see it in their state 
frameworks they misinterpret the term as meaning something to do with nature, not as the essence of science itself.  
If teachers have insufficient views about the nature of science, they cannot teach about NOS without first 
improving  their  own  views.   Teachers  cannot  possibly  teach  what  they  do  not  understand  (Abd-El-Khalick  and  
Lederman, 2000). 
Teacher education programs must assist the pre service teacher aspirant to reflect seriously about the scientific 
enterprise and the ways of science in addition to science as a body of knowledge and science teaching as a 
profession (Backhus and Thompson, 2006). Science teacher educators need to find ways to help pre service 
teachers develop informed views of NOS, motivation and intention to teach NOS, and translate their views into 
classroom practice (Akerson and Volrich 2006). Because, when the prospective teachers begin at university, they 
carry with them their academic knowledge, certain values, beliefs and attitudes about science, teaching and so 
forth. And the most important situation is that novice and pre service teachers tend to exhibit behaviors in the 
classroom that can only be modeled on their past experiences as students (Mellado, 1997).  Moreover, novice 
teachers teach in the same way they themselves were taught (Nott, 1994).   
In the literature, there have been studies about students' (pre service teachers) and teachers' beliefs on nature of 
science. The results of these studies represent in general that teachers and preservice teachers didn't have enough 
concepts about nature of science (Erdo÷an, 2004; Kahyao÷lu, 2004; Sahin et al. 2006; Yalvaç and Crawford, 2002; 
Niaz, 2009; Bell et al. 2000; Elby and Hammer, 2001). Studies about the elementary teacher candidates' (pre 
service elementary teacher) anout the nature of science concepts have shown that they had missing knowledge 
(misunderstanding) and misconceptions (Macaro÷lu et. al., 1998; YakmacÕ, 1998). In this case it makes it 
impossible to teach students nature of science properly from an early age.  
Correctly understanding the nature of science is very important for teachers and students based on this idea. 
This study is aimed to determine the teacher candidates' (who are students') views on nature of science. However, 
thanks to the teachers who had taken education from an education faculty, it was investigated whether there was a 
statistically significant difference according to their level of class degree. Thus, educational institutions which have 
a major obligation for teacher education will be determined how to be effective for developing students' views on 
nature of science. The results of this study will serve to guide educational institutions.  
2. Methodology 
 Students from different academic levels in the Elementary Teacher Training Department of Bayburt University 
participated in this study in the 2008-2009 academic years. The sample unit was formed by 263 students in total, 
60 first grade students (29 female, 31 male), 74 second grade students (33 female, 41 male), 76 third grade students 
(30 female, 46 male), 53 fourth grade students (23 female, 30 male). The questionnaire (The Nature of science 
views developed  by Aikenhead et al. (1989) to assess views of pre service teacher about the nature of science and 
translated into Turkish was used in this study (Do÷an Bora; 2005). The questionnaire included 25 questions, 
comprehended the science information characteristic features (14 questions), science (1 question), the characteristic 
features of a scientist (3 questions), social structure of science information (2 quest.) the effects of the science and 
technology to society (2 quest.), the effect of the society to science and technology (2 quest.). The students’ 
answers are graded as realistic-3, acceptable-2 and un-efficient-1. The results of the questionnaire are classified as 
realistic (modern), acceptable (positivist), and un-efficient (traditional).  
3. Results 
The purpose of this study is to investigate how elementary teacher training programs provided by faculties of 
education affect teacher candidates’ views on the nature of science according to their gender and grade (academic) 
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level.  In order to determine whether gender or grade level affected the results, data were analyzed using a two-way 
analysis of variance. The assumption of homogeneity of variance was tested using the Levene test. Levene test 
results are shown in Table 1. Levene’s test result value p = 0,225> 0.05 showed the homogeneity of the variances 
between groups.  
Table 1. The results of Levene's test for equality of variances 
Dependent variable F df1 df2          Sig. 
Nature of science  .538 7 255 .225 
The results of Table 2 indicate that the average score of the first year students’ views on the nature of science is 
39.15; the average score of the second year students’ views on the nature of science is 39.72; the average score of 
third-year students and fourth-year students is 39.92, and 41.69, respectively. The results showed that students at 
all grade levels have acceptable (positivist) views on the nature of science.  
Table 2. Students' standard deviation and mean of nature of science according to grade level and gender 
Grade level Gender Number of 
participants 
Mean Standard deviation 
1. grade  female  29 37.89 3.13 
male 31 40.32 3.78 
total 60 39.15 3.66 
2. grade female 33 41.36 4.77 
male 41 38.41 4.18 
total 74 39.72 4.66 
3. grade female 30 40.46 4.24 
male 46 39.56 4.44 
total 76 39.92 4.36 
4. grade female 23 41.73 3.09 
male 30 41.66 4.00 
total 53 41.69 3.60 
In Table 3, p values indicate that there is no statistically significant difference between female and male average 
scores regarding their views on the nature of science (p =. 762> 0.05). It was concluded that there is no gender 
difference in students' views on the nature of science. In addition, average scores according to the grade level and 
views on the nature of science showed no significant relationship between these two variables (p =. 568> 0.05). In 
other  words,  students'  grade  levels  had  no  effect  on  their  views  on  the  nature  of  science.  In  addition,  the  joint  
effects of gender and grade level on students' views on the nature of science scores is statistically significant (p 
=.003 <.05). The results clarified that there exists a statistically significant relationship between these two factors 
(gender and grade level) and a dependent variable. Thus, there is a need for applying to post-hoc Scheffé test.  
Tablo 3. As a result of a two-way ANOVA with factors of gender and grade level. 
Source Sum of 
squares 
df Mean 
square 
F p Eta  
squared 
gender 8.845 1 8.845 .110 .762 .035 
grade 196.328 3 65.443 .807 .568 .447 
gender*grade 243.137 3 81.046 4.894 .003 .054 
According to the results of multiple comparisons between pores, mean score of male students’ nature of science 
(Table 2) is 39.99 and mean score of female students’ nature of science is 40.36. From Table 4, female and male 
students’ nature of science score mean difference is .374, standard error is .512. In addition, there is no statistically 
meaningful difference between male and female students’ nature of science scores (p=.466>.05).   
Table 4. Gender factor of the multiple comparison 
Gender (I) Gender (J)   (I-J)Mean  
 difference 
    Standard 
    error 
   p 
Female male .374    .512 .466 
Table 5 demonstrates that elementary department first, second, third and fourth grade students’ nature of science 
scores compare with each other, whether there is a statistically significant difference between each other or not. 
Table 5 indicates that there is a statistically meaningful difference between mean scores of first year students’ 
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nature of science and the mean scores of fourth year students’ nature of science (p=.001<.05). In the addition to 
this, Table 2 shows that mean scores of students’ nature of science increase proportionally with grade of degree. 
This conclusion supports the results obtained from Table 5.   
Table 5. Grade level factors’ multi-factor comparison 
Grade 
level (I) 
Grade  
level (J)   
(I-J)Mean  
difference   
    Standard 
    error 
   p 
1 2 -.780 .790 .273 
3 -.906 .710 .203 
4 -2.593 .771 .001 
2 1 .780 .709 .273 
3 -.127 .674 .851 
4 -1.814 .738 .015 
3 1 .906 .710 .203 
2 .127 .674 .851 
4 -1.687 .739 .023 
4 1 2.593 .771 .001 
2 1.814 .738 .015 
3 1.687 .739 .023 
4. Discussion  
This study is investigated how elementary teacher training programs provided by education faculties affect 
teacher candidates’ views on nature of science and which views teacher candidates’ have toward nature of science. 
It says that instruction in education faculty provides positive changing students’ nature of science scores in order of 
grade level. In other words, instruction in education faculty develops students’ views on nature of science. At the 
end of  the  study,  it  can  be  said  that  the  faculties  of  education  fulfill  the  post  they  take  on.  However  it  has  been 
determined that the candidates do not have contemporary views on nature of science, but positive views. In 
addition to this, it can be concluded that different grade level undergraduate students’ views on nature of science 
are positivist. This study results are parallel with other study results (Pomeroy, 1993; Macaro÷lu et al. 1998). The 
faculties of education makes students acquire view nature of science but cannot make them do so contemporary 
view nature of science. This result from the fact that is teacher candidates can not develop their views on nature of 
science in their educational life before they come to the faculty of education. For this reason it is necessary that the 
students  at  every  level  should  develop  their  view  point  of  nature  of  science.  In  this  way,  for  the  candidates  to  
acquire view point of the nature of science will become easier. 
There is no statistically meaningful difference between female and male students’ views on nature of science.  
In short, students’ gender has no affect on nature of science views.  The results imply that the grade level and 
program are effective to determine the nature of science views, whereas gender is not determinative. 
Elementary teacher students' views on nature of science may be enhanced through training they have received. 
Contemporary approaches to education that allow students in schools to be intertwined with science are applied 
(Altun et al. 2007; Altun 2008). The use of modern educational approaches in education can be achieved with these 
students' better understanding of science, the development of attitudes toward science and increased self-
sufficiency about science.  
5. Conclusion 
More work should be done by using different questionnaires and methods, as well as different education 
faculties (and other education institutions), so that the study data’s errors arising from the scale will be adjusted. If 
using different samples, this study data can be generalized. And future studies about student and teachers’ views on 
nature of science must focus on changing views toward nature of science. 
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